Characterization of the catalytic site of the ADP-ribosyltransferase Clostridium botulinum C2 toxin by site-directed mutagenesis.
The actin ADP-ribosylating Clostridium botulinum C2 toxin is a binary toxin composed of the binding component C2II and the enzyme component C2I. C2I ADP-ribosylates G-actin at arginine 177, resulting in the depolymerization of the actin cytoskeleton. Here, we studied the structure-function relationship of C2I by site-directed mutagenesis. Exchange of Glu389 to glutamine caused the complete loss of ADP-ribosyltransferase and NAD-glycohydrolase activities of C2I. In contrast, exchange of Glu387 to glutamine blocked ADP-ribosyltransferase but not NAD-glycohydrolase activity. Whereas photoaffinity labeling of the double mutant E387Q/E389Q C2I with [carbonyl-14C]NAD was blocked, labeling of the single C2I mutants was reduced (E389Q) or not changed (E387Q). Exchange of the STS motif (amino acid residues 348-350) of C2I caused a decrease in transferase activity by more than 99 (S348A) and 90% (T349V), or did not affect activity (S350A). Exchange of Arg299 and Arg300 to lysine reduced transferase activity to <0.1 and approximately 35% of wild-type activity. The data indicate that the amino acid residues Glu389, Glu387, Ser348, and Arg299, which are conserved in various prokaryotic and eukaryotic arginine-modifying ADP-ribosyltransferases, are essential for ADP-ribosyltransferase activity of the enzyme component of C. botulinum C2 toxin.